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SPECIFICATIONS /f±H 

DR - 5 : Dr.Rhythm Section/ K7 $ — • 'J XA • '> 3 7 

• Maximum Polyphony/ : 1 9 voices/ 1=f 

• Instruments/ glrfejgft : 256 

• Memory/ : Preset Patterns/ X V fz "j F • /\°£ — 7 : 200 

Programmable Patterns/ ~jn -7 ~})\> • /<& — 7 : 200 
•Songs /7 72$fc : 20 

• Song Length/ 7 77";ft : Total parts for songs/ 7 7 f-gfc: 2000 

• Resolution/ : 48 ticks per quarter note/48 7 □ >> 7 /4 5Ht£F 

•Tempo/x7/tf : 40-250 beat per minute 

• Display /?>77l/^f : Custom LCD/ 1 > X 7 A LCD 

• Pads/M°.^ K (Fret keys/7 U y ('• + — ) : 36 (Open strings keys are included/^^S^ 1 — •a'L') 

• Power Supply/®;® : DC 9V:SUM-3S Battery x 6 or AC Adaptor BOSS PSA series (Option) 

• Battery Life/ ®;-fe(Z)^Dn : Approx.3hrs.(manganese), 6hrs. (alkaline type)/$^3P#^1 (v 7tf 7®;fe ) v 60#|s) (77U:fr U Hilt) 

NOTE! : These figures will vary depending on the actual conditions of use. 

WW\ : femmt&oTmKvzTo 

• Current Draw/;^#®;jit :130mA 

• Dimensions/ 3^ : 226(i|S) x ISO/H#) x 45(iS£ )mm 

8-15/16 (W) x 7-1/8 (D) x 1-13/16 (H)inches 

•Weight/ Hit : 2 lbs 1 oz (including batteries) 

930g (®7fe^C) 

• Accessories/#^ pp : A Dry cell Battery SUM- 3S 1 .5V x 6 

| NOTE | : The above parts (Dry cell Battery SUM - 3S) does not supply as replacement 
parts, because it is goods. 

non : AISOoPpo (Dry cell Battery SUM- 3S) |£ x UTf*$ 

Manual Set DOM (Japanese) : PNo.70122212 
Manual Set EXP (English) : PNo.701 20578 

• Options/ ^ijjriaa :A AC Adaptor/AC 7 — 

PSA-100G (100V) 

PSA- 120 (117V) 

PSA-230G (230V) 

PSA -240 (240VA) 

Footswitch/ 7 \y h X. -f ^ 5P (DP- 2, FS - 5U) 

Footswitch Cable/ 7 ^ h X -f ^ 3 - • 7-XA (PCS - 31 ) 
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PARTS LIST //'v — '7 V X h 



SAFETY PRECAUTIONS: 

The parts marked A have 
safety-related characteristics. 
Use only listed parts for 
replacement. 

'£.±±.<T) : £M : 

/Ltfttt'T l '395.5(3. $± 
htitzb 

<DX-t o 

'«fc 

OlcUTTSt'o 



CONSIDERATIONS ON PARTS ORDERING j 

When ordering any parts listed In the parts list, please specify the following Items In the order sheet. 



OTY 


PART NUMBER 


DESCRIPTION 


MODEL NUMBER 


10 


22575241 


Sharp key 


C-20/50 


15 


2247017300 


Knob (orange) 


DAC-15D 



Failure to completely fill the above Items with correct number and description will result In delayed or 
even undelivered replacement. 

Heft. £>TT!£©4iigttIE5flcS£AtTT$','o ($W3&<) 

rj—^j±yr±z jy§. ffiffliM 

$]) 10 22575241 Sharp key C-20/50 

15 2247017300 Knob (orange) DAC-15D 

fcUSHAifin. o fc ij . Ats(ilh ©SB left U £ To 



MB -* MAIN BOARD ASSY 
SB -* SWITCH BOARD ASSY 



CASING/ (r-X 
70236645 



Top Case Assy 

| NOTE I : Replacement Top Case Assy consists of the following 4 parts. 
We do not supply Top Case separately. 

Top Case Assy I3TI3© 4 StfrmTfS&K £ n T o 
Top Case £tf/Lo 

******** Top Case 

70126023 Battery Cover Assy 

00128312 Battery Terminal A Red 

00341456 Battery Terminal A Black 



Bottom Chassis Assy 

| NOTE ! : Replacement Bottom Chassis Assy consists of the following 3 parts. 

We do not supply Bottom Chassis, Insulating Sheet A separately. 

| ;j M | : Bottom Chassis Assy li TIE© 3 A ft £ -To 

Bottom Chassis, Insulating Sheet A ©»!*©#£fnI3& 9 £ti:/Co 
******** Bottom Chassis 
******** Insulating Sheet A 

00122956 Shield Sheet (Serial No.ZF60955~ZF60999) 



******** 

******** 



00122923 

00340690 



Display Cover 

Foot Zulen XCK040 12 (t 



KNOB, BUTTON/ P3i.fr> 

22485303 DR- Knob L Blk 

SWITCH/ X-f-yy 

00123134 HSW- 0847- 01 -010 
00122945 Rubber Switch Control 

00231312 Rubber Switch Pad 

00122934 Rubber Switch Start/Stop 

JACK, SOCKET/ ivvvU, I- 



Power Switch 



13449720 


HEC2305-01-250 


AC Adaptor Jack 


13449283 


HLJ710 1-01 -3010 


Monaural Jack 


13449258 


HLJ4306 - 0 1 - 3080 


Stereo Jack 


13449445 


HSJ1453-01-010 


Mini Stereo Jack 


13429642 


M-S2-3P 


MIDI Connector 


13429543 


100-032-001 


32P IC Socket 


13429565 


100-042-001 


42P IC Socket 



SW1 on MB 



JK5 on MB 

JK1, 2, 3 on MB 

JK4 on MB 

JK8 on MB 

JK6, 7 on MB 

(for IC18) on MB 

(for IC13) on MB 

(Serial No.ZF60100~ZF60999) 



DISPLAY UNIT/ ^3. - y h 

00122890 LD-B5714A 

PCB ASSY/gT5F£f$p° 

[1] 70121134 Main Board Assy 

[E] 70121123 Switch Board Assy 



(pwb 00122790) 
(pwb 00122856) 



00123901 

15239229 

00123123 

15269805 

15249111 

15259889 

15259104 

15259885 

15259118 

15289709 

15289124 

00345556 



00122734 

15289702 

15289105 

15289151 

00122978 

00124256 



H8/510 HD6415108F10 
TC6116AF GP-4 
SRM2A256SLM- 70 
TC74AC14AF TP2 
TC7WU04F TE12L 
TC7S02F TE85L 
TC7S04F TE85L 
TC7S32F TE85L 
TC4W66F TE12L 
M51954BFP-600D 
PC- 400 

LE27C2001F- 10Y1 

MSM532021B 

HN6241 16PCD4 
U PD6376GS-E2 
ii PC4570G-T2 
NJM2904M-TE3 
SI-8221L 
SED1278F0S 



(Flat) 

(Flat) 

(Taping/ Flat) 
(Taping/Flat) 
(Taping/ Flat) 
(Taping/ Flat) 
(Taping/ Flat) 
(Taping/ Flat) 
(Taping/ Flat) 
(Taping/ Flat) 
(Taping/ Flat) 



(Taping/ Flat) 
(Taping / Flat) 
(Taping/ Flat) 



CPU 

Custom IC 
SRAM 

Hex Schmitt Inverter 

Triple Inverter 

Single 2 Input NOR Gate 

Single Inverter 

Single 2 Input OR Gate 

Dual Analog Switch 

Reset IC 

Photo- coupler 

EP-ROM (Programmed) 

Mask- ROM (Programmed) 

Mask- ROM (Wave Data) 
D/A Converter 
Op.amp 
Op.amp 

Switching Regulator 
LCD Driver 



IC16 on MB 
IC15 on MB 
IC22 on MB 
IC2 on MB 
IC19 on MB 
IC17 on MB 
IC20 on MB 
IC21 on MB 
IC10 on MB 
IC3 on MB 
IC1 on MB 
IC18 on MB 

(Serial No.ZF60100~ZG09499) 

IC18 on MB 

(Serial No.ZGl9500~up) 

IC13 on MB 
IC14 on MB 
IC4, 9, 11 on MB 
IC5~8 on MB 
IC12 on MB 
IC201 on SB 
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TEST MODE 



CAUTION 



When this test (RAM check) is performed, the backup data 
stored in the main unit will be destroyed, so be sure to 
save the data before entering test mode. 

To save the data, refer to “DATA SAVE AND LOAD”. 



Required items 

• Monitor speakers 

• MIDI cable 

• Foot switches (FS-5U) X 2 

• Cable PCS - 31 for connection to FS - 5U 

• Guitar 

• Monaural cable 
Test items 

©SW check 1 (keypad, encoder) 

©SW check 2 (switch, foot switch) 

©LCD check 
©RAM check 
©Sound ROM check 
©MIDI check 
©GUITAR IN check 
©Backup battery voltage check 
©OUTPUT check 
©Initialization 



CAUTION 



Each test corresponds to the numeric button from [1] to 

[ 10 ]. 

Press the numeric button corresponding to the test to be 
performed. 



T X Hr— K 

hub 

XX b (RAMfi«y^) S-Ufi 1 tzts 

x- 7 £#ML TT 

c? (Ao 



• t-7-x t 0 -#- 

• midi ©- 7% 

• 7 7 h «X-f 7f-(FS-5U^) X 2 

• FS-5UHffl^r-©;LPCS-31 

x 7 

© SWf-xy 7 X>3-y-) 

© SWf-*7 7 2(X>r 7f\ 7yh‘^yf) 
© LCD f - x 7 7 
© RAM fx7? 

© tROMfx^ 7 
© MIDI f-x 7 7 
© GUITAR IN f x 7 7 
© A '7777 x 7 7 

© OUTPUTS x 7 7 



>± ,a 



[1] - [0] CMlTUJto 

mn Ufcl'xX xX h 

LTT^t'o 




©To enter test mode 

While simultaneously pressing the [M] and [E] keys, turn the 
power on. 

The following display appears on the LCD, and the version 
number can be checked. 



©x 7 h=E- KaOADJ 

[M] <h [E]020©+- J &ffLtt*<G>fiS[*Antfo 

LCD x T 3 y(DMW)<t 

%£to 




This display is called “main screen” hereafter. 

©To exit test mode 

On the main screen, press the numeric button [0]. The LCD 
shows the following message. 



JsTFC©®®^ -f 

©t^K- KO&lj-yj 

7 -f 7 > [0] LCD x© X 7 P 

I/d’ lnTIEOJ: 7 I^TK^tl^'fo 




When initializing: 

Press [ENTER] to execute initialization and return to normal 
mode. 

When not initializing: 

Press [EXIT] to move to normal mode without executing 
initialization. However, after the RAM check test has been 
performed, the LCD shows “Back Up Err!!”. Normal mode cannot 
be entered unless [ENTER] is pressed for initialization. 

[1] SW check 

This test checks whether each keypad and encoder 
(TEMPO/DATA knob) are functioning. 

1 . Press the numeric button [1 ] to perform the test. 

The following display appears on the LCD and the upper 
right section (6X6 matrix) of the screen all lights up. 



[ENTER] 'f-y-f’y'fXWMnZti. l^ot- 

tWuLtto 

J + -7 -T X' : 

[EXIT]£tff + 

tWrfttto LfrU RAMfx7^^TL tz'&<D®&l± 
“Back Up Err! ! ” t Wfr & tlx [ENTER] £•# L X 4 — > + 7 d* X* L 

ttv^aur©*- PMi&f? li^o 

[1] SW?X7^1 

M-^°7 K 3 -7'- (TEMPO/DATA 7 7; )Ofx7 
L 7 > [l] U 

LCD x T X7 P l/d'^TI2©<fc7l-S^$tlx ®ffi£±g|5(6x 
6v h 'J 7 7X)^TM$ii:Sto 




2. Press a keypad, and the corresponding dot in the upper right 
section (6X6 matrix) of the screen goes off. At the same 
time, the Side Stick sound will be output from OUTPUT L/R. 

3, When you have pressed all the keypads, the test 
automatically enters the encoder check. 

The following display appears on the LCD. 



2. 7 ®ffi#i:&l$(6x6 v h U 7 7X)©ff 

Stlfc*- J-ftJSLfc Kv FWUto Side Stick 

OUTPUT L/R frbBJjZtlt to 

3. £T ©*-./■? 7 Wl:x>3-7-0fx7 

?fcA<9£to 

LCD xt XT’Ud’ll. Tf2©J:7i^?F$tltfo 
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4. When you turn the encoder clockwise, each segment 
composing the number at the right end of the song number 
display comes on one by one. Turn the encoder until the 
display shows "0”. 

When you turn the encoder counterclockwise, each segment 
composing the number at the right end of the TEMPO 
display comes on one by one. Turn the encoder until the 
display shows “0”. 

When both displays show "0”, the LCD will show “OK”. 

I Turn clockwise 



4. — ZftlzMt £> ^k§]S©— ## 

to 

i k - y h ' 

oML, £££ b “0” £ “OK” 

%.7F%tl£to 



D S l.iJ Se E n 
E n c d r 



^ics-r 



Turn counterclockwise 
SfclalT 



5. Press [EXIT) to return to the main screen. 



[2] SW check 2 

This test checks whether each button (other than keypads) and 
foot switches are functioning. Before entering this test, connect 
the foot switches 1 and 2 (FS-5U, etc.) to the FOOT SW jack 
using the cable PCS - 31 . 

1 . Press the numeric button [2] to perform the test. 

The following display appears on the LCD. 



5. [EXIT] 4 > 



[2] SW 3- x 7 7 2 

>(+— •' -? 7 KJ^Ui)£7 7 h •X'f yf Of X y 7^7 
I'fto SWfx^l:A^fc 7 7 h'Xd'yf- 1. 2(FS-5U 
^)^ffl^-7';l/PCS-31T FOOTSWy-t* y^i:iiLT< 

> [2] U T7 

LCDrV 



0 S I...I £ F i 



2. When you press each button (other than keypads), the name 
of the button you pressed is displayed. At the same time, the 
Side Stick sound is output from OUTPUT L/R. When you 
press [START], the LED illuminates. 

3. When you have pressed all the buttons (other than keypads), 
the LED goes out and the test automatically enters the Foot 
SW check. 

The following display appears on the LCD. 



2 KJs W)&Wt±> tt Xtls'nzfflL 

tz t 7 > ©£ $ tl> IsMic: Side Stick © If 

OUTPUT L/R frbli'r/jZtltto [START] Zfflt £ LED 

KLZto 

3.£T©#7>(*-«'<7 Fm)W<!;> LED 
7 7 F • Xf yfCfx'^LA^to 
LCD-fV X7"l/d'IC > TIB©<fc7i-^$tl^'r 0 



1 


Press 


Release 


F O O t_. I.i.l 


trr 


(i&f 


^ ^ Foot switch 2 


n 


— 


U 77 h • 7-f yJ-'l 







Foot switch 1 
y y b • X'f yt 1 



4. When you press the foot switch, the display changes as 
shown above. If both of foot switches 1 and 2 are normal, the 
LCD will show “OK”. 

5. Press [EXIT] to return to the main screen. 

[3] LCD check 

1. Press the numeric button [3] to perform this test. All 
segments of the LCD are displayed. 

2. Press [EXIT], and the LCD shows "END” (even when the 
LCD is not normal). 

3. Press [EXIT] again to return to the main screen. 

[4] RAM check 

1 . Press the numeric button [4] to perform this test. 

The RAM is automatically checked. If normal, the LCD will 
ohQyy “Q jf an QrrQr occurs th© LCD wi!! show “NG”. 

2. Press [EXIT] to return to the main screen. 



4. 7>y h’X'f ytZntl, 7 7 

h •X'f 7f L2 £ feiEOT b(£> 7*4 XtU'flZ “OK” tU 
^titto 

5. [EXIT] *ntt t ZM<9 £ to 

[3] LCD * X 7 7 

1. *£M?*>[3] fx h&MirZttto 

LCD 

2. [EXIT] LCD 7*4 “END” £^F$tl 

tto (LCD L l 'i^&X & ) 

3. ^9— ■& [exit] zffltt/ 1 >mwizmo£to 

[4] RAM * x 7 7 

1. > [4] U t7,b^%^ttto 

g RAM©fx 7 ? m^tto LCD 7 * 

J 7 ~f \j -f ir “OK” “NG” £fg;m; 

2 . [ exit ] 7 -< >mwizmQ£to 
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[5] Sound ROM check 

1. Press the numeric button [5] to perform this test. 

The ROM is automatically checked. If normal, the LCD will 
show “OK”. If an error occurs, the LCD will show “NG”. 

2. Press [EXIT] to return to the main screen. 



[6] MIDI check 

Before entering the MIDI check test, connect between the MIDI 
IN and MIDI OUT using the MIDI cable. 

1. Press the numeric button [6] to perform this test. 

Checking proceeds automatically. If normal, the LCD will 
show "OK”. If an error occurs, the LCD will show “NG”. (If this 
test is performed before connecting the MIDI cable, the LCD 
will shows “NG”. Connect the MIDI cable properly, and the 
LCD will change to “OK”.) 

2. Press [EXIT] to return to the main screen. 

[7] GUITAR IN check 

Before entering the GUITAR IN check test, connect the guitar 
to the GUITAR IN jack using the monaural cable. 

1 . Press the numeric button [7] to perform this test. 

The following display appears on the LCD. 



[5] Hf ROM fi'^ 

1. > [5] ■rZb&Mii'&ttto 

gS&lftlcWROM 7 9&fi\i'£to 

lcd 7 *4 xti^nz-oK- “ng” 

£%7fr&h£to 

2. [EXIT] &fflt £7 4 tto 

[6] MIDI 1 1 y 5 

MIDI t X 7 7 IZ A 6 MIDI *T - 7 f JlX MIDI IN £ MIDI 

out z&mitto 

1. > [6]*flU -TXh&MnZttto 

&W}&}lZt3.y?%'fr\,'tto LCD 7*4 

ic “ok” “ng” 

to (MIDI t — t JUX MIDI IN £ MIDI OUT 
X\ f-Zb&M'frl “NG" tMtZtlttfiK MIDI 
*T ~ ttXfflfct S £ x “OK” £ $ ft 1 1 0 ) 

2 . [ exit ] zntt/'(>mmizmK>£to 

[7] GUITAR IN t X 7 7 

GUITAR IN x 7 inzteK'Zmz, yJl* t-t 

)VX GUITAR IN it +7 7 lzm%tlX< tz %\ ' 0 

l.»^#*>[7]£ftU tXbZmiZittto 

LCD 7*4 Xtly-nzTB(Djzolzmt^n£to 




2. When you press the fret key [<], the GUITAR IN input circuit 
switches to “Direct” and, when you press the fret key [>], the 
GUITAR IN input circuit switches to “Ampsim”. Input the 
guitar sound to GUITAR IN, and check that the output sound 
from OUTPUT L/R changes accordingly. 

3. Next, input sound of 110Hz(A2) to GUITAR IN. If pitch 
detection is normal, the display under “1” changes from " - ” 
to “ □ ”, as follows. 



2. 7 U 7 h * *- [<] *Wt £ GUITAR IN Kti^W “Direct” 

iz, 7 u 7 h • *- [>] *wt £ guitar in 

“Ampsim” ICt/J 0 %£> V £ to 4* 9 - © W * A ft L s 
OUTPUT L/R frG&tiZnz &&tf£4bt % c £ ttMU L £ 

to 

3. & (C GUITAR IN t 7 9 & *9 > 110Hz(A2) © #£ AA/ L t 

to t° 7 f- “l” ©T©^?k^ “ -"fat? 




4, Likewise, input sounds of 220Hz(A3) and 440Hz(A4), 4. [S]]||{C. 220Hz(A3) > 440Hz(A4) (O is&A.X) Ln ^’C©b 1 © h° y 

respectively. If pitch detection of all sounds are normal, the “OK” 

LCD will show "OK”. 

5. Press [EXIT] to return to the main screen. 5. [EXIT] £ / -4 0 £ to 



[8] Backup battery voltage check 

1 , Press the numeric button [8] to perform this test. 

The voltage is automatically checked. If normal, the LCD will 
show “OK”. If the voltage is too high, the LCD will show 
“high”. If the voltage is insufficient, the LCD will show “low”. 

2. Press [EXIT] to return to the main screen. 



[8] /'f 7 7 7 y x 7 7 

1. > [8] U f-7sb%nftZt£to 

XEWbliA LCD x 4 
7 7 U -f JC “OK” £S/T$tl, !8JE*<HV ' £ § (i “High” £ , 
fSL ' £ ^ (± “Low” £ JgTF £tl£to 

2. [EXIT] ZNtt/J tto 



[9] OUTPUT check [9] OUTPUT J- x y 7 

1. Press the numeric button [9] to perform this test. 1. > [9] Lx fX 

The following display appears on the LCD. LCDt'V XtU^iztBEOJiylzM^^tltto 
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2. When you press the fret key [<], a sine wave is outputted 
from OUTPUT L(MONO) and, when you press the fret key 
[>], a sine wave is outputted from OUTPUT R. 

3. Press [EXIT], and the LCD will show “OK” (even when the 
sound is not normal). 

4. Press [EXIT] again to return to the main screen. 

[10] Initialization 

1 . Press the numeric button [0] to perform this test. 

The following display appears on the LCD. 



2 . 7 Is y h •*-[<] OUTPUT L(MONO) fr £>, 7 Is y 

h •*- [>]£flf £ OUTPUT TJ >'i ifcfr&tlZtlt 

To 

3. [EXIT] ^fflT £s LCD ff XTUJlZs “OK” t^^Ht 

To (W&iSfrL l. 

4 . fc 7 -®[ExiT] zwTkj -omm^m^tTo 

[10] 4-V + 74X 

LCD 7*4 X 7 l' 4 \Z.Tm<D£olZ.$ffiiZtltTo 




2. To initialize the settings and return to normal mode, press 
[ENTER]. 

To return to normal mode without initializing the settings, 
press [EXIT]. However, after the RAM check test has been 
performed, the LCD shows “Back Up Err!!”. Normal mode 
cannot be entered unless [ENTER] is pressed for 
initialization. 



2. [ENTER] %-fflT £s IfOt- 

Y^tWa ItTo 

[EXIT] %fflT £ , T - + 7 T X^Uff a$©t- 
Y'^tWnL&To L^L> RAM fx^ L tz&o 
izo'ali. “Back Up Err!!” [ENTER] LTTx 

*>+• 7^ xX&l'iilS©^— K'Mil^fT L ^ -tt/Lo 



DATA SAVE AND LOAD 



T—S'(Dti — 7£ □ — K 



To transmit data stored in the RAM of the DR - 5 to another DR - 5 
or MIDI instrument, or to receive data from an external instrument, 
use the exclusive message of MIDI. 

Procedures of transmitting and receiving data are explained below. 



DR- 5 © RAM ftT l ' 3 T~ 7 {t!i© DR- 5 MIDI 

IZ MIDI 

tTo 



NOTE 


1 ______ 




1 


I n 



Some MIDI instruments do not have the MIDI channel with 
device ID. When an instruments other DR- 5 is used, please 
refer to the instruction manual. 



MIDI ID 

To mm&zmTzm^T mwmmmmmmir 



transmitting the data (Bulk Dump)> 

Use the following procedure to transmit data stored in the DR- 5 to 
an external MIDI instrument. 

First connect the MIDI OUT of the main unit to the MIDI IN of the 
external instrument. 



<EMI (AVI/ 7 • 

DR - 5 MBit L T l ' 3 r - * W-ffi MIDI & ilNM LtTc 

T$(D MIDI OUT £M#J© MIDI IN £ l tTo 



1 . Enter MIDI mode. 

To enter MIDI mode, while pressing [SHIFT ERASE], press [MIDI] 
(the key next to the right in the top line of the keypad). The 
display will show “MIDI" in the center of the screen. 

2. Use the [<] or [>] key to switch the page, so that “Dump” is 
displayed on the lower right of the screen. 

3. Use the [TEMPO/DATA] knob to select the data type to be 
transmitted. 

ALL : Transmits all the data. (SEQ, SETUP) 

SEQ : Transmits all the songs and patterns. 

SETUP : Transmits the MIDI mode settings other than data for 
kit, metronome, original code, code assignment, guitar 
input mode, external pitch, foot switch assignment, 
fret shift, and system exclusive device ID number. 



1. MIDI -t— Kf-Ltfo 

[SHIFT ERASE] ZfflLWb [MIDI]( + - y K©S±?lJ©£> 

£2#g£#LT, “MIDI” %%7fiZTtTo 



2. [<]/[>] T'<- : J&V]10i&Z.Ts “Dump” 

tTo 

3. TEMPO/DATA O t ZhTfcMT t To 

ALL : £T<DT-*Z&mitTo (SEQ, SETUP) 

SEQ : ±T<DV>y£s*?->$:fcmLtTo 

SETUP : * y K / h P J - A, T ') vT)\s' 7- F\ 3 - K» 
7T4 >, 7Ty h • €r- K> 

)V • t° y Ts 7 y h XY y T • 7T T X , 7 is y h • is 
7 h , yXf A*x?x?;l/-*>7'‘f f '<d'X ID 
^<-JBW©midi X- Y'VWCfc^fcMLtTo 



D U Pi F 

Fill? 



4. Set the receiving MIDI instrument so that it can receive the 
exclusive message. 

5. Press [ENTER]. 

The message “Sure” is displayed for confirmation. 

6. To execute the Bulk Dump, press [ENTER]. To abort the 
operation, press [EXIT]. 

The message “TxSys” is displayed during transmission. 

<Receiving the data (Bulk Load)> 

Use the following procedure to receive data stored in another DR- 5 
or sequencer. 

First connect the MIDI IN of the main unit to the MIDI OUT of the 
external instrument. 

1 . Set the device ID number of the DR - 5 equal to that of the MIDI 
instrument which transmits the exclusive message. 

• To set the ID number 
©Enter MIDI mode. 

While pressing [SHIFT ERASE], press [MIDI] (the key next to 
the right in the top line of the keypad). The display will show 
“MIDI” in the center of the screen. 

©Use the [<] or [>] key to switch the page so that “SysEx” is 
displayed on the lower right of the screen. 

©Use the [TEMPO/DATA] knob to set the ID number. (OFF/1 
to 16) 



4. M#J© MIDI X 9 As- V 7'- > y -tr- y«T % £ 

ViMKLtTo 

5. [ENTER] LtTo 

“Sure?” i, im<D/ y -tz— vft^k.Jfr'&tltTo 

6. S<J 17 • T> 7 &m'nT 6 £&lt [ENTER] ZWLtTo JSffrS-tf 
it TZ£%\t [EXIT] ZfflltTo 

“TxSys” t^TF^ht To 

<Sflr (/Vis? • □- K) ©:£;£> 

fits© DR-5 ^is—T >T—tl £ izUft L t:r- 7 L tTo 
jffc® MIDI IN £ , M#l© MIDI OUT £ L tTo 



1. M$J© MIDI e>x 7 X 7 As- is X ID 

T>s<-£ DR-5 Of^VX ID T>'<~ : £&£>ittTo 

• f ! s<yf X ID 7 >s<— ©|S:^© Lfrfz 
©MIDI x- FlZttTo 

[SHIFT ERASE] L W £ [MIDI](+- •/< y K®U±£lJ© 

2§ a L ^ X s i- “MIDI” &MT tfitt 

To 

©[<]/[>] “SysEx” 

TtTo 

©TEMPO/DATA O t X ID T LJto 

(OFF/1 ~ 16) 




2. Transmit the exclusive message from the connected MIDI 
instrument to the DR- 5 while the performance is kept stopped. 
The message “RxSys” is displayed during reception of the 
exclusive data. 

When the DR -5 receives the exclusive data from another DR -5, 
use the same system exclusive device ID number for both 
instruments. In addition, when receiving the DR- 5 data stored in 
a sequencer, use the same system exclusive device ID number 
as that used for the exclusive data transmission. 



2. DR-5©flgjfc&<X h yTL T^Z>WMT\ fflt L tz MIDI S, 
i/'X? )\s— •> 7 ’*^ y^-v^MLtTo 
X^x^;l/-i/7'*r-^©^fs4 ] (±x “RxSys” £^^HtTo 



l-^o DR -5 

its 2p© DR-5 ^-[S] tyXfA 77' T '*4 X ID 

tfZs is-T>T-tltlz{%t£ L 
tz DR- 5 ©t — 7 ZrjtilWT 6 £§li-> x 7 X 7 ?L--> 7 ’*r-^ ; £- 
ML tz£ §ifWIL->XrA*x^x^;l/--'> 7 ‘ 7 : -'^‘ 4 'xiD-^ 
>^'-^IS^LT< ti^o 
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LOADING FACTORY PRESET 
DATA 

When the factory preset data needs to be loaded, for example, after 
the main unit has been repaired, use the following procedure to set 
the RAM to the factory preset conditions. 

1 . Turn the power off once. 

2. While simultaneously pressing the [<] or [>] FRET key, turn the 
power on again. 

The message “System Init?” is displayed on the screen. 



3. Press [ENTER]. 

The message "Sure?” is displayed. 

4. To execute initialization, press [ENTER]. To abort the operation, 
press [EXIT]. 



IDENTIFYING VERSION 
NUMBER 

The ROM version number can be checked by the procedure “To 
enter test mode” explained in TEST MODE. The ROM version 
number can also be checked as follow: 

1 . Turn the power off once. 

2. While simultaneously pressing the [m] and [A] keys, turn the 
power on again. 

The following display appears on the screen. The displayed ROM 
version number indicates the EP- ROM (IC18 on Main Board 
Assy). 




7 7 7 f u - • yu t v k • t— 
*<&□- 

RAMOrt^7r? b 

U -fe'y F®^ii:^LTT$i'o d© 

^Mjcram 77? 

b 0 - • 7 P D -tr y b 

2. 7 Uy b •+-([<] FRET 
£to 

ii®ll “System Init?” 



3. [ENTER] ZWLtto 
“Sure?" t&TFZtltiTo 

4. Y - •> t 7 Y xzmfft 6<±£ti [ENTER] ZWltto 
*££Wrf£££fix [EX\T]%m.£to 



A-' 7 3 XDV&Wfife 



ROM ©'■?— v 3 7©5ffSA&LL Hr* b ♦*— KJ tp(D r-rx b • 
€— KoAti^J &©#&-e&st 

1. — RUM** 7 ic L £ t o 

2. [m] £ [A] 

IU®lcTIS©<L o lz.£.7F'&fo£'f 0 ROM ©X— 'J g 

7 'tty v 1* ROM (IC18 on Main Board Assy) (Di>(D~Ci~ 0 



0# (A'-y 3 7iaoTI^yiTo) 
Date (depends on the version number) 
/<— i> 3 > 

Version number 




3. Press [EXIT] to return to the normal screen. 



3. [exit] £ > 'M1?Mft(Dmm^'0£1r> 



DR-5 

DISASSEMBLY PROCEDURE 
AND PRECAUTION 

©To remove the encoder knob (DR- Knob L BIk) ©x>i3 — • J ~j (DR-Knob L Blk) ©liTLA'/c 

1. Affix packing adhesive tape to the entire top surface of the 1. — J°*kJ 7' 




fig. i 



2. Keeping the tape label, quickly pull up the both ends of the 2. T — ~?£) i 7}<. s ¥-\ZtiZ>£. o 

tape. ±.lf£to 




fig.2 



©Deterioration in the conductive coating inside the case © / T~ 

The inside of the case is coated with a conductive material. If the > T — tlTl' HIS©®? *9 L» 

board undergoes repeated detaching/attaching, the coating on It *9 £ > #7©*|b5t©^i§l# s ^fc LT§ £'f 0 

the boss may deteriorate. *T — X^ll'£ '"K7©Bif £ ©ffifa(it;(A 15 Q JsLhlCtC %> £ > 

If the resistance value between the case center and the head of < & 0 £'$~ ( E>~Z:\ 

the boss becomes 15 Q or more, the effect of conductive coating 
cannot be expected. In such a case, replace the case. 
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ERROR MESSAGE 



y — • M yk — if 



If you operate the equipment improperly or the operation cannot be 
performed correctly, an error message will be displayed on the 
screen. 

* When the error message remains on the screen after a certain 
length of time, press [EXIT]. The screen will return to the original 
display. 



1^X7 -•> yt-y o T* LTT $ V 'o 

* - $ nmix v * 

(i, [EXIT] LT< tzZ\<'o uzO^lzm'Otto 



The built- in battery is insufficient. (This error message is 
displayed when the power is turned on.) 

►Replace the backup memory battery. 



I • ? >r ytm<Dm:f&MW&Lx\<'£ 

1 to ( COX-7- • t 

BflTT **-> 

Low ! ! - 7 7-j ■JKK isfiiZriiftiito 



The data stored in the DR- 5 is destroyed. 

►Press [ENTER] to initialize to factory preset conditions. 



B a c k U p 
Err ! ! 



DR-5 

- [ENTER] %Wtt, 0 



The MIDI cable connected to other MIDI instruments is j 

not properly connected or has electrical opens. (The „ . 

screen will automatically return to the original display M C *• 1 V 0 

after a certain length of time.) C ^ p 

►Check for the MIDI cable or connections to other MIDI 

instruments. 



(til© MIDI MIDI 

* MIDI^r-7'^©^^ (til© MIDI 
mttto 



Check sum is not matched when receiving the exclusive f 

message, (aa indicates correct sum, while bb indicates __ 

check sum received.) 0 J.-, jy ^ y p-, 

►Check the data that was transmitted to determine what .3 .3 * {3 b 
the problem was. ■ 



#/v 0 (aa (ilEU'^x >y 7 'tX, bb 

^x y 7 LT < 

rtf 3 1' o 



The amount of data handled with MIDI is too large. j 

►Reduce the amount of data, then retry data transmission m t r. ( r 
and reception. * • * *- jl 

B u f F u 1 



MIDI X®. 9 r - 7 (DMfrgt ££ to 



Because the device ID number of the system exclusive f 

is in the OFF position, the exclusive message cannot be 

received. i„j £1 

►Set the device ID number of the system exclusive to any OFF! ! 
position other than OFF. — — — . — ! — 1 



OFFlZti-oX^&tzti' *-7 *7 Jl-vt' 7 yte-V 

► i/Xx jU • jz 7 x 7 A- •> 7, ID 

OFF^lr|S^LT< A'$l ' 0 



• Execution is aborted because of incorrect parameter | • >^y 7 — 7~ A26* MU&tltL 

settings. (The screen will automatically return to the J;Lfco £&<*:* fliIfrWiC 7 C©i?l 7 I'i^ 

original display after a certain length of time.) M *9 £ to ) 

0 b o r t- 



• No song data exists in the copy original. (The screen will 
automatically return to the original display after a certain 
length of time.) 




3 fc°-A;©y (— 
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• No pattern data exists in the copy original. (The screen I - I • 3 h°— tz<D'*7 — 'ylZt—jfff&jO £j£/o 0 ( “ Si^PeS] 

will automatically return to the original display after a 1 * 75 $ tltzfots SSf)Wi^ 7 T:©^ 7 Fl^M 0 £to ) 

certain length of time.) 

P i i. , _ r mm _ . __ 

the Pi P 



• Execution cannot be done because no area exists for 
editing operation, etc. (The screen will automatically 
return to the original display after a certain length of 
time.) 




xfV y teWc&A MU 

X^t-^/vo (— g®jlTO5ic;©^ 
TFlZfclQtto ) 



• Deletion and insertion cannot be done because no data 
is written in the specified part. (The screen will 
automatically return to the original display after a certain 
length of time.) 




tl-O' h ><- biz fix — 7 &W £ jA t tlTl l- ' 

tzi 6. r >J - K Jyt-YUXZt^Xo (-£!$« 
TT^ntzht, &W]tfnz7t<D%7FizmiQ£to ) 



• Editing cannot be executed because the preset pattern 
is selected. V 




Zf') -by h ifV y 



• No data can be written any longer because the song I • V X 0 — C. tlJiUi# i i^tT C. 

memory is full. o 

-^Delete unnecessary song data to create a free memory -*• V > t <D-r — & ; £rffl£t &?£<£’ L 

area. S H 9 F U 1 < tzZ l ' 0 



• No data can be written any longer because the pattern 
memory is full. 

-►Delete unnecessary pattern data to create a free 
memory area. 




• No data can be written in this song any longer because 
250 part data have been already written. (The screen 
will automatically return to the original display after a 
certain length of time.) 

-►Create a separate song for the subsequent data and use 
a song chain, etc. 




• Timing - shift cannot be executed because the timing 
after event - shift exceeds the range in which timing can 
be specified in the pattern. (The screen will automatically 
return to the original display after a certain length of time.) 

-►Before executing timing - shift, set the amount of shift 
correctly so that the timing after shift becomes 
appropriate to the pattern. 




tz*\'o 



• -f-ei;: 250'N o - d 

©V (— ^ 

£to ) 

% ©r - ^ £SIJ© v > yizftf&ix, y>/*fx^ 
>tzte£*lx<tzts\' 0 



$ yycDmm&Mtxi'Ztzti, $ >y 
••>7 YfrMUX^t^Xo (— ^PeO 
&W)&ttZK<D%7r^Z%:0£to ) 

-+i /7 h^©^^ ^ ->lZ&%£ 6 £olZ^ v 

7 



< tzZ\<' 0 

(Serial No. ZF84250~up) 



• The dry cell batteries that power the unit during j 

operation have become weak, and are not providing 1 

enough voltage. [;■ j.-. y g p J 

-►Promptly replace the batteries with new ones. 0 Q |,| | j 



8 




















Jan. 1994 



DR-5 



BLOCK DIAGRAM / 3f □ y 




9 













DR-5 


Jan. 1994 


1C DATA / 1C t*-* 


MB -t Main Board Assy (pwb 00122790) 
SW Switch Board Assy (pwb 00122856) 







Photo Coupler (IC1 on MB) 

PC -400 
(15289124) 



Dual Analog Switch (IC10 on MB) 

TC4W66FTE12L 

(15259118) 



Switching Regulator (IC12 on MB) 

SI-8221L 

(00122978) 




(D Anode 
© Cathode 
©VO 
©GND 
©Vcc 



® Q 




© IN/OUT 1 
© OUT/IN 1 
© Cont 2 
© Vss 
© IN/OUT 2 
© OUT/IN 2 
© Cont 1 
©VDD 



< 3 > ® 




© Vout 
®GND 
© Lin (NC) 
@ Vin 



© © 



[Top view] 



[Top View] 



[Top View] 



Transistor (Q3, 4 on MB) 

DTC - 343TK T- 1 46 
(15329514) 

Transistor (Q201 on SB) 

DTA-114TKT-146 

(15329518) 



Transistor (Ql, 6, 10, 12, 15, 17 on MB) 

2SA1037KR T- 146 
(15309101) 



Transistor (Q7, 8, 9, 11, 13 on MB) 

2SC2412KR T- 146 
(15319101) 



FET (Q2, 14, 16 on MB) 

2SK208Y TE85L 
(15329105) 



© © 



© © 



© © 



© © 



© Emitter 
© Base 
© Collector 



© Emitter 
© Base 
© Collector 



© Emitter 
© Base 
© Collector 



© Drain 
© Source 
© Gate 



[Top View] 



[Top View] 



[Top View] 



[Top View] 
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jU Main Board 

Assy 70121134 
(pwb 00122790) 





umu of 

ip pi l 

;nOT; lc 



fee, &MES8Piym. 



8§piteS$ (\ 






,xi oseSiffi 

c QRcSi® 



l^lnniiar:" 
|rij CJt*ssj 

[ssh QjKarr 
pi:;mjij < 



" — 



immtu 



^W1 » 



View from components side, 



R 



-5 





.O— jO O 

D„n .Hi. 



















,|i i 






















i 











View from foil side. 
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CIRCUIT DIAGRAM /0SSH (MAIN) 
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CIRCUIT DIAGRAM /0&H (MAIN) 
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U Switch Board 

Assy 70121123 
(pwb 00122856) 
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CIRCUIT DIAGRAM (SWITCH) 




SED127BF0S 



TO CN1 

on Main Board Assy 



To CN2 

on Main Board Assy 
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CHANGE INFORMATION 



Main Board 2 4 yft— K 



pwb No. 
Serial No. 


00122790_00 
ZF601 00-ZF60999 


00122790_00 
ZF71 000-ZF84249 


00122790_01 

ZF84250-ZG09499 


00122790-01 

ZG19500~up 


C29 


13639698 
ECEA0JKS101B 
(Electrolytic C) 
component side 


13639548S0 
16MV33HW+T 
(Electrolytic C) 
component side 


LI 4, 15, 16 


12449467 

ACB3216M-600-T 
(chip beads) 
component side 


— 


R107 


— 


15399469 
RPC10T 105- J 
(chip R 1/1 0W) 
solder side 


R108 


— 


15399467 
RPC10T 824 -J 
(chip R 1 /1 0W) 
solder side 


Cl 08 


— 


15359374 
ECUV1H101KN 
(chip C) 
solder side 


IC18 


00345556 
LE27C2001 F- 10Y1 
(EP-ROM) 
component side 


00450189 
MSM532021 B 
(Mask- ROM) 
component side 



| NOTE] : All of the above changes have been already made. |;4 SI : iifSOlSililis 



ROM Version Up □ AGD-K— : J a y 7 y ~f 



EP-ROM(IC18 on Main Board) 
LE27C2001 F - 1 0Y1 
(00345556) 



EFF. SN 

SgffiStff 


Ver. No 


IMPROVEMENT 




ZF601 00-ZF60999 


1.02 






ZF7 1 000-ZF73799 


1.04 


The following problems are cured. 


gngLfco 


1.05 


The following problems are cured. 


VCY<Dmth<%M 5 n £ L fc 0 


ZF83800~up 


1.08 


The following problems are cured. 


zntitc 0 



Ver. 1.04 

1. When the real-time write mode is entered while HOLD 1 is at ON 
position or the pitch bend is not at the middle point, their 
subsequent messages are not recognized, leaving HOLD 1 at 
ON position. (This will not return unti a correct combinational 
message is re- received in the play mode.) 

2. Linder chord ON condition, when you sound a chord while 
pressing the Tenuto key, only the fret # remains displayed even 
after the note off state has been entered. 

3. When the cursor is positioned at the right end (pattern number, 
etc.) on the Song Step Recording screen, moving to the Part 
Insert screen resets the settings. 

4. Improvement has been made so that the song position is not 
recognized in the pattern recording mode. 

5. When track=DR on the Note Number Assingnment screen in the 
MIDI mode, the instrument name displayed on the screen differs 
from that actually assigned to the pad. The displayed note 
number is correct. 

Ver. 1.05 

1 . When you kit-copy user kit A to user kit b, the “Factory Preset" 
form user kit A is also copied onto kit B. 

2. Copy is performed when you kit copy to the same kit number. 
(Song copy and pattern copy have different opaerations.) 

3. After the write (or delete) operation is done for a pattern, when 
play of a pattern stops and when pattern copy, of timing shift 
were execlued in track units, pattern events with identical timing 
are rearranged in the order of DR -> T1 -* T2 -> T3. 



Ver. 1.08 

1. Note numbers that can be received for real time writing of 
patterns are limited to 33 — 90, but for drum tracks only, all notes 
can be used, even in real time. 

2. The pitch modulation frequency is widened to match the base. 
(Limit is lowered.) 

3. After you have performed the MIDI bulk dump with “ALL” or 
“SETUP”, when the data is reloaded, the work area of the DR- 5 
is destroyed due to transmission of incorrect data size (user code 
area size). In the worst case, this may exhibit abnormal 
symptoms such as violent running. 

4. After you have performed the MIDI bulk dump with “ALL” or 
“SEQ”, when the data is reloaded, song 19 cannot be read out 
because the song end data of song 19 has not been transmitted. 
If song 19 is empty, this will create no problem. 

5. When the MIDI bulk load is received on the code type assignment 
screen, the code type display is not automatically renewed. 
(When you select the code type again, a new code type is 
displayed.) 

6. When the MIDI bulk load is received on the code variation 
assignment screen, the code variation display is not automatically 
renewed. (When you select the code again, a new code variation 
is displayed.) 

7. When you press the [BWD] key for an empty song, the message 
“SngFul” is displayed. 

8. When you execute a pattern copy (one track copy), a reset may 
occur. 

9. When you press a pad key in the code edit mode, the output 
suond may differ from the displayed sound. 

Note : Ver. 1 .04 and Ver. 1 .05 are both present random order for 
Serial No. ZF71000 — ZF73799. Verify the version number 
by following the description in “IDENTIFYING VERSION 



Ver. 1.04 

1. HOLD 1 A ON ©tftS^s t° y > WW® i § A D 7 A 

7 4 A • =7 4 b *4— Kid AS is b©7 y 4 — 7 A 

HOU31#ON©2£tettofc?)f So (7°> 
4 *•£■— KtSffix IE L © 7 y± - v 3 1 7T« L 

) 

2. 7- K0N©tU®7\ f?- b*fl>Lta&<&7- 
J - b 4 Ctl 7 U y b# 

3. v > ? • xf y -f • > 7 - r a > AlffiffiTs * - 7 Alifi AM 

('■'7 — >• b *4 >1f— biiffiJw 

>)-ty h?6o 

fV >7"4- Ktflix 7 a >£5ifS 

Ltel'cfc o IzLtio 

5. MIDI 4- K©7- b4>'<-7A4 >®ffiT\ b> y 7 =DR©i 

ia&4 yx b£AMte&o J — b j-y'<-~ lilELV' Lo^-JS/fL 

tU5 0 

Ver. 1 .05 

1. J.— -If— b A£-7.--»f-* + y b Bld+y b *7 i* 

+ y b B if — • 4- y bA © T7r7 b 'J - • 7° 

iHzy bj A7t°— 

2. IS ]L4y b *4- b • 7 tf-fcfrS is 7 h°— T'iT L 
too ( 7 >7** 7 h°— x A^->.7t-ilW^5o ) 

3. 'n° 7 — b (&£©l $■?') — b 

'^7 — 7*7 1°— N 74 $ >7'>7 b^HfrSftfciis ''°7-> 

®©ISI— £4 $ &4^<> b ^ DR -» T1 -> T2 -» T3 

7 IZLfco 

Ver. 1.08 

1. a^->©>J 74^4A*74 bTrlis b#£ 

33-96 IdifclJRgLWfcAs K5A* b7y7ldfiB(3, U7A74A- 
74 bB3T:L£T©7- b 

2 . tr«yf-assi©jsaja&* N 

( U $ y hfcTtffco ) 

3. TALLJ rSETUPJ >7’^T7 is 

tlSr-7if4X (7.-if-n- Kf®K©1f 4 X) oW <5 /i 

&ld N d©r-7£Stfa- KLfciilld, dr-5©7-7-x- 'J 

7£« ixLti\ 



4. TALLJ fk.it rSEQJ T:MIDI^Vb7 4 >7 °^It 7 is 7 >7" 19 
©y >7"*x> KttfRAi^fi $tlteWc#>s d©T — 7£S?t>'a- 
KLAi^fd, 7>7'19©^A LAT?£&< ttSo 7>7"19A 

5. 7- K* 7 4 7”* 7A 4 >®ffi"C\ MIDI'<A7n- K£^fsLA 

iis 7- K* 7 4 7 p 0^KAg®lWldH$T$tl&WSD c 7- 

K* 74 £ iff Ll '7 — K* 7 4 6 ) 0 



6. 7— F'^’jx-yg >*7' i f4 MIDI'<;L7 D — K^ 

^ItLAiis 7— K*A'iJi-y 3 >©^7K^giDWAMiT$ti 

ttV'(Stf7- K^jiW 5iSfLl'7- K*a'ij x-v 3 
^t5)« 

7. $7> 7"T' [BWD] 4— ' t i s “SngFul” $ tlS o 



8. ^7->-7 tr— (1 byy7*7bf-)*H^Sis ‘J-ty bA' 
AA& d i A^>-5 

9. 7- F'*if4 7 b--t- K**- J &#Lfci§s 

&M: Ver. 1.04 i Ver. 1.05 li Serial No. ZF71000-ZF73799 A lift LT 

Ltto 3 y©flta^&” il^oTA'-y 3 >47 

'<-£S®IgLT< A$l' 0 
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© Main Board 



©y 'i y? K— K 



PCB No. 
00122790 00 



pwb No. 
00122790_00 



Serial number applied 1 

• Serial No.ZF60100~ZF84249 




• Serial No.ZF60100~ZF84249 



I Contents of change! 

• A part was added. 

R106 3.3MQ (See Fig.1) 



1 Serial number applied 1 

• Serial No.ZF60100~ZF60999 



• fKS&bn 

R106 3.3MQ (EU#M) 



m 



• Serial No.ZF60100~ZF60999 



1 Contents of change! 

• A wiring pattern was cut. (See Fig.2) 

• A part was added. 

R105 10k Q (See Fig.2) 




• — "j 



• SRppiiiP 

R105 10k Q 



h 



(®2#ji) 

(02#M) 



I Serial number applied I 

• Serial No.ZF60100~ZF60954, ZF71000-ZF84249 




• Serial No.ZF60100~ZF60954, ZF71000-ZF84249 



Contents of change] 

• The wiring pattern was modified. (Solder the point shown in the 
figure 2, so that the body of the ENCODER and the GND pattern 
are in conduction.) (See Fig.2) 






) ( 02 mm) 



[Service response I 

This is a factory- change and no field modification is required. 







View from components side. 

Fig. 1(01) 



Solder 

(¥fflttlt) 




View from foil side. 

Fig.2(El2) 



Pattern cut 
(/\°£ h) 
R105 added 
(pBpqi&ifjP) 
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